The oscillatory behavior of the concentration of slurry discharged from a slurry tank is analyzed here mathmatically, on the assumption that a slurry tank system is a linear system with time lag in the slurry con centration.
Basic Equation
Let V be the volume of the slurry tank and Q the constant rate of flow of the slurry discharged through the constant-volume pump . The rate of volume of the cellulose contained in the pulp sheets which are fed to the slurry tank at any time t can be expressed by Pf (t) , where P is the maximum rate . Let c (t) be the volumetric concentration of the cellulose con tained in the slurry discharged through the pump, and c (t) the mean volumetric concentra tion of the cellulose contained in the mixture of pulp and caustic soda solution in the slurry tank.
Then, the rate of the volume change of the cellulose contained in the slurry tank should equal the difference between the rates of volume of the cellulose fed into and discharged from the slurry tank. Thus :
being assumed that the overflow from the tank does not remove any cellulose content. Another assumption is that no volume change occurs when cellulose reacts with caustic soda and turns into alkali-cellulose in the slurry tank.
If p P/V and q = Q/V. we reduce equation
(1) to the form : For example, equation (3) is valid for the mixing of two liquids which have almost equal viscosity,
Unfortunately, however, experience shows that equation (3) does not hold in our present problem.
In slurry tank there occur the crush ing of pulp sheets, reaction of cellulose against caustic soda, agitation, mixing, and so forth. A variety of factors, including the make-up of the slurry tank, the design of the agitators, and operation conditions influence the characteristics of the slurry tank system.
Here we make a rather drastic simplifica tion, expressing : 
or, i n a modified form :
In equation (7) a new variable t is used instead of t + ƒÑ in equation (6), and f (t-ƒÑ) is re placed by a new function f (t).
Ideal Tank
Before analyzing a practical tank which has a time lag, let us consider the ideal case where the time lag is zero . The equation (4) in that case is a first-order linear differential equation, and Is easily solved , Usually, the rate of the pulp sheets fed is controlled to be con stant.
Hence it can be represented by
Here co is the slurry concentration required . The geneal s olution of equation (4) Consider equation (7) and (8) . In the present problem of the stability of the slurry concentration oscillation, we first neglect the forcing term and treat the homogeneous equa tion.
Thus a more direct approach is the method used by S. (24) the denominator of the right-hand side of equation (22) p. 80 (1947) 
